Amaç: Bu çalışmada amacımız, postmenopozal osteoporoz tedavisinde raloksifen kullanan kadın-larda, sigara içiminin tedavinin etkinliğine olan etkisini incelemektir.
INTRODUCTION
Osteoporosis and related bone fractures are a serious community health care problem in the geriatric population. The most important risk factor for osteoporosis is estrogen deficiency, such as that which occurs during menopause. 1 A variety of pharmacological options are available for the prevention and treatment of osteoporosis including raloxifene. 2 Raloxifene is a nonsteroidal selective estrogen-receptor modulator (SERM) with estrogen antagonist activity on endometrial tissues and agonist effects on the skeleton and lipid metabolism. 3 Raloxifene can be recommended for the prevention of vertebral fractures in women with osteopenia/osteoporosis who are not at high risk of nonvertebral fractures and who do not have a past history of venous thromboembolism. 4 The SERMs bind to both alpha (activator) and beta (inhibitor) estrogen receptors of coregulator protein in target tissues. SERMs function as a partial agonist when binding to the alpha receptors and as a pure antagonist when binding to beta receptor. 5 In postmenopausal women with osteoporosis, raloxifene competes with endogenous estrogens for binding to estrogen receptors, and it increases BMD and reduces bone turnover and the risk of vertebral fracture. 6 Raloxifene was shown to decrease the incidence of vertebral fractures by 30-50%, 7 but there was no evidence that raloxifene reduced the risk of hip or other nonvertebral fractures. [6] [7] [8] Although a couple of studies did not observe a relationship between smoking and osteoporosis, 9-10 the incidence of osteoporotic fractures was increased among postmenopausal smokers in other studies. [11] [12] Like raloxifene, components of tobacco bind to estrogen receptors and compete with estradiol. Smoking has been associated with negative effects, including early menopause, 13 lower body weight, [14] [15] decreased intestinal calcium absorption, [16] [17] increased cortisol synthesis, 18 and direct toxic effects on bone cells due to increased oxygen-derived free radicals. 19 Also, in human choriocarcinoma cell cultures, nicotine and other minor components of tobacco were shown to inhibit androstenedione conversion to estrogen by reducing aromatization and inactivation through 2-hydroxylation of estradiol. 20 As smoking can directly affect estrogen receptors, it can influence the binding of raloxifene to estrogen receptors. Therefore, the therapeutic efficacy of raloxifene can be influenced by smoking. In this study, our aim is to examine the effect of smoking on the efficacy of raloxifene treatment for postmenopausal osteoporosis in women.
MATERIALS AND METHODS
This cross-sectional study was approved by the Local Ethics Committee. The study examined 141 cases who were admitted for routine postmenopausal checkups and who were postmenopausal for at least 2 years. The menopausal conditions of all the cases were confirmed by amenorrhea and measurements of the follicule-stimulating hormone (FSH; >35 mIU/ml) and estradiol (E2; <37 pg/ml) levels. The natural and surgical menopausal conditions of the cases were not taken into account. The BMDs (g/cm2) were measured with dual energy X-ray absorptiometry (DEXA), and T-scores were calculated. BMD measurements were recorded for the femur neck, trochanter, total hip, and lumbar vertebrae between L1-4. The cases with T-scores ≤ -2.5 on at least one region were confirmed as having osteoporosis.
Cases were excluded from the study for the following criteria: use of regular calcium and vitamin D preparations, previously took or were currently taking hormone replacement therapy or antiosteoporotic therapy, had a disease that may lead to endocrinological or secondary osteoporosis (e.g., cases with thyroid or parathyroid disorders, or insulin-dependent diabetes mellitus, who were using heparin or low molecular weight heparin), had urolithiasis, renal, or liver disorders, had gynecological, breast, or another history of malignancy, had detected endometrial pathology or postmenopausal bleeding, or had severe vasomotor symptom.
The ages, menopausal ages, and postmenopausal durations of the cases were recorded, and the body mass indexes were calculated. Pelvic ultrasonographies, mammographies, endometrial thickness measurements were recorded for all cases. Cervical Pap smear examinations were carried out for all cases with a uterus. Cases were excluded from the study if their endometrial thicknesses were above 5 mm, if they were graded as BIRADS (Breast Imaging Reporting and Data System ) 3 or above by criteria in mammography, or if they had an abnormal cytological finding in the Pap smear examination.
The cases were asked about their smoking habits and were divided into two groups on the basis of smoking. The first group (smokers) actively smoked at least 5 cigarettes/day, and the second group (nonsmokers) never smoked cigarettes. Sub- jects who formerly smoked but had not smoked for at least 2 years were considered nonsmokers and were included in the nonsmoker group. The subjects who actively smoked less than 5 cigarettes/ day were excluded from this study.
After applying the inclusion and exclusion criteria listed above, there were 99 cases (nonsmoker group n = 61, smoker group n = 38), who were included in the study to take raloxifene HCl (60 mg/ day), 600 mg ionized calcium, and 400 IU vitamin D/ day for osteoporosis treatment. However, 11 of the cases refused to use the drug and were excluded from the study.
Therefore, 88 cases (nonsmokers group n = 54, smokers group n = 34) began the antiresorptive treatment. The participants were called for follow ups during the 3rd and 12th months of the treatment. At the follow ups, we assessed their adaptation to drug use, complaints related to the treatment, and the side effects experienced. Ultrasonography was used to repeat the endometrial thickness measurements. Cases were excluded from the study during the treatment period if the subject did not have adaptation to drug use, had an endometrial thickness >5 mm, had abnormal uterine bleeding, had severe vasomotor symptoms, or were lost to follow up.
By the end of the 1 st year of the treatment, the results were evaluated by remeasuring the BMDs of the 24 cases in the smokers group and of the 39 cases in the nonsmokers group. These measurements were then compared between the two groups.
Statistical analysis
The statistical analyses were carried out by using SPSS version 11.5. Before beginning the statistical analyses, the distribution of the data were tested using the Shapiro-Wilk normality test. The statistical comparisons of the data were carried out by using the paired sample t-test for continuous variables and the Wilcoxon test for categorical variables. A p-value < 0.05 was accepted as statistically significant.
RESULTS
Prior to raloxifene treatment, the mean age (55.8 ± 3.3 years vs. 53.0 ± 1.3 years, p = 0.111), menopausal age (49.3 ± 2.9 vs 48.1 ± 2.1 years, p = 0.343), menopausal duration (5.0 ± 1.3 vs. 7.0 ± 1.4 years, p = 0.095), BMD values (27.2 ± 3.7 vs 23.4 ± 0.2 kg/m2, p = 0.431) and estradiol levels (26.0 ± 3.7 vs. 23.4 ± 0.2 pg/ml, p = 0.380) of both groups were similar. Prior to treatment, the BMD values were similar for all of the measurement regions (L1-4 lumbar vertebra, trochanter, femur neck, and total hip) in both groups (p > 0.05) ( Table 1) .
At the end of the 1 st year of treatment, the pretreatment and post-treatment BMD values in all cases (n = 63) were compared. When all of the cases are taken into consideration, there was no significant difference observed in the BMDs of the femur neck region between the pre-treatment and posttreatment groups (p = 0.204). In contrast, there was a marked recovery in the BMD values and T-scores for the L1-4 lumbar vertebras, femur trochanter, and total hip after treatment (p < 0.05) ( Table 2) .
Next, the effect of raloxifene on BMD was evaluated between the smoker and nonsmoker groups. There was a marked improvement in the BMD values for all of the measurement regions in the nonsmoker group (p < 0.05) ( Table 3 ). In contrast, there was no significant difference between the pre-treatment and post-treatment values for any of the measurement regions in the smoker group (p > 0.05) ( Table 4) . 
DISCUSSION
We found that raloxifene does not influence BMD values significantly in smokers after 1 year of treatment. In contrast, there was a significant improvement in the BMD values in nonsmokers after use of raloxifene for 1 year. Smoking negatively affects the therapeutic antiresorptive effect of raloxifene on BMD.
In a study conducted by a group of Multiple Outcomes of Raloxifene Evaluation (MORE) investigators, it was shown that administration of raloxifene (60 and 120 mg/d) for 4 years decreased the cumulative risk of new vertebral fractures in postmenopausal women with osteoporosis. The decreased vertebral fracture risk in year 4 alone was not different between in the first 3 years and 4th year. 8 In a randomized, double-blind, placebo-and active-controlled study, healthy postmenopausal women with osteoporosis (55-85 y of age) were treated with bazedoxifene (20 or 40 mg/d), raloxifene (60 mg/d), or given a placebo. The authors concluded that SERMs significantly reduced the risk of new vertebral fractures in postmenopausal women with osteoporosis and decreased the risk of nonvertebral fractures in subjects with a higher fracture risk. 21 Thinness and smoking were described as risk factors for osteoporosis development in a randomized study of 153 early postmenopausal women, but this risk was counteracted by hormone replacement therapy. However, there was no difference with regard to resorption markers and hormone status, and the formation markers decreased approximately 10% in smokers. The BMD at baseline was 4% lower in smokers than in nonsmokers. The smokers and nonsmokers responded similarly to the placebo and 2 mg estradiol, but the nonsmokers treated with 1 mg estradiol had a significantly larger response than smokers. 22 The effect of the frequency of smoking was also examined. The mean total BMD was 4% lower and the total hip density was 6% lower in heavy smokers (>1 pack/day) compared with nonsmokers. The adjusted mean calcium absorption corrected for weight was lower (13%) both in light (<1 pack/day) and heavy smokers, but 25-hydroxyvitamin D was significantly lower (16%) in heavy smokers. 23 A previous wide-scale MORE study compared changes in BMD and biochemical markers of bone turnover and the incidence of new vertebral fractures in postmenopausal wome. 24 In this study, 7705 postmenopausal women with osteoporosis were randomized into groups and given a placebo or raloxifene (60 or 120 mg/dl). They concluded that smoking does not influence the antiosteoporotic effect of raloxifene. Of the participants, 17% were smokers. The smokers had lower osteocalcin, serum 25-hydroxyvitamin D, and parathormone values, and higher urinary type 1 collagen breakdown products. The trochanteric and whole body BMD values were lower in the smoker group than in the nonsmoker group. The percent increases in femoral neck, trochanter, lumbar spine, and whole body BMDs due to raloxifene treatment were not significantly different between smokers and nonsmokers. 24 The conclusion of that study did not support our results.
The small number of participants in our study is a limitation of this report. When all of the subjects were taken into consideration, at the end of the first year of raloxifene therapy, there was no significant difference in the femur neck BMD values; however, there was a significant improvement in the other regions after treatment. When the BMD values of the smokers and nonsmokers were compared, the pre-treatment and post-treatment values were not significantly different in the smokers group, but in nonsmokers group there was a significant improvement in the femur neck BMD value. In conclusion, smoking negatively affects the therapeutic antiresorptive effect of raloxifene on BMD.
